[Research on the Tomato Metacaspase Protein Interactions with Ca2+ by Spectroscopy and Molecular Probe].
Metacaspases are cysteine-dependent proteases found in protozoa, fungi and plants and are distantly related to metazoan caspases. Most of MCPs activation are the calcium dependent, but the mechanisms are still unknown. Based on the techniques of CD spectroscopy, fluorescence spectroscopy, and Terbium Stains-all probe, we selected three purified recombinant proteins from key residues mutated in tomato metacaspase (LeMCA1), including conserved catalytic site (C139A) mutant, N-sequenced cleaved site (K223G) mutant and the predicted Ca2+ binding sites (D116A/D117A) mutant, to explore the interaction mechanism of LeMCA1 and Ca2+. CD spectroscopy and Stains-all probe results suggested that the intense binding does not exist between LeMCA1 and Ca2+ as well as Ca2+ has little effect on the secondary structure of LeMCA1. However, fluorescence spectroscopy and Tb3+ probe results showed that Ca(2+)-induced the changes occur in the tertiary structure of LeMCA1, which contributes to the activation of zymogen. In addition, predicted Ca2+ binding residues, Asp-116 and Asp117, are the key sites resporisible for the Ca2+ interaction with LeMCA1, and the loss of these two residues resulted in decreased interaction. Our data firstly provided insight on the mechanism of the interaction between Ca2+ and recombinant purified Solanaceae type II metacaspase by spectroscopy and molecular probe techniques. Combined the results we got before from sequence-alignment and sites-mutation, the key residues Asp-116 and Asp117 affect the Ca(2+)-induced the changes of LeMCA1 tertiary structure. Our data provided information for the further biochemical and crystal assays of LeMCA1.